Aims: To establish the prevalence, contributing factors and impact of the missed injuries in paediatric trauma patients at adult trauma center on the prognosis and overall outcome of these children.
Introduction
The trauma cases have reached at epidemic proportion. Modernization has resulted into high speed trauma, involving multiple systems. The incidence of such trauma cases has reached at an alarming position. It is a well-known fact that in India, trauma centers are being established with the basic concept of the needs of a trauma patient. In these trauma centers the paediatric trauma patients are being managed by the same staff and same concepts and principles of adult trauma management are being applied to reporting paediatric population also. In India, mostly interns with limited exposure and non-specialised knowledge, participate in primary emergency services. Our training system fails to recognize this fact, thus these interns / residents fail to appreciate the fact of different paediatric pathophysiology and their response to trauma. We define a missed injury as any injury identified as occurring as a direct result of the patient's primary injury (not acquired in the hospital) that was not identified in patient's diagnosis at admission. The missed injuries in trauma patients may result in increased morbidity / mortality and prolonged length of hospitalization. The morbidity and mortality can be decreased significantly with better and timely detection of lesions / complications, prompt intervention and accordingly reorganization of medical emergency care services. The review of western adult trauma literature reveals the incidence between 10-23%.
[1-6] Unfortunately, we do not have any Indian data to review. Available literature shows that the retrospective studies may have a selective memory component or incomplete information, with an attitude of reluctance to expose our mistake, resulting into difficulty in determining the real incidence of missed injuries. Ederson et al. [1] observed that instead of missed injuries being disregarded as freak incidents or mishaps that happen only to the inexperienced health personnel, missed injuries should be looked in an open and analytical manner so that means can be devised to avoid them. A retrospective study on trauma showed that injuries were missed in about 2% of the trauma patients (mostly adults) during the primary and secondary survey. The same performed a prospective study and found a higher rate of missed injuries, approximately 10%. This led to a recommendation for a tertiary survey to be performed within 24 hours for all trauma patients. A tertiary examination is a thorough re-examination performed outside of the trauma resuscitation, after primary and secondary surveys, actively looking for additional injuries. Jennifer et al. [7] performed a retrospective study evaluating paediatric trauma patients and found a 20% missed injuries rate. The same group conducted a prospective study on paediatric trauma patients and noted 18.4% patients with missed injuries. We plan this study to establish the prevalence, contributing factors and impact of the missed injuries in paediatric trauma patients at our institutional adult trauma center on the prognosis and overall outcome of these children. Institutional Ethical Clearance -Obtained Study Plan -In our set up, only interns and House Surgeons (JR-I) are being posted in casualty room, attending these trauma patients. These patients are first attended by these interns / PG residents, and then later post PG resident (SRI) comes into the picture. All trauma (adults, as well as children) patients, following the inclusion and exclusion criteria were enrolled in this study. The informed consent was taken up. The relevant data including age, sex, duration of injury, mechanism of injury, first aid taken if any, the type of person involved in first aid (before reaching us), injuries noted at the time of admission and the designation / specialty of the medical person noting these injuries was recorded. The investigator then followed the patients to document the total length of hospital stay and the injury list defined at the discharge or at 7 th day of admission; whichever came first. It was also be noted that who (designation and the specialty of the medical person) defined these final injuries. The final injury list was compared with the injury list at admission. A final survey was conducted by the investigator, who is a qualified orthopaedic surgeon with special training in paediatric orthopaedic surgery. The Injury Severity Score at admission was compared with final Injury Severity Score. We used the revised ISS for this purpose. We also planned to look for any seasonal variation, any specific period of a year (for example when the new trainee casualty medical officers join casualty) having different missed injury rate, any variation of missed injuries related to age or sex of the trauma patient, the nature and rate of missed injuries in relation to the designation / specialty of the injurynoting person and any type of injury related missed injuries. The pattern of missed injuries in adult trauma patients was compared with that of paediatric trauma patients and the statistical analysis was done by the institutional statician. We tried to assess the (prognostic) impact of these injuries in relation to change in the total hospital stay, type of additional investigation if required, type / nature of any of the additional procedure performed and the effect of these injuries on the final result. There was no legal implication, as all the primary surveys by different doctors were done on the same or by next day.
Material and Methods

Results:
This longitudinal prospective study was conducted over 06 months in a 243 bedded level II trauma center of our teaching and tertiary referral hospital. Total 603 trauma patients were included in this study as per above inclusion and exclusion criterion. Out of these, 219 (36.3%) were paediatric trauma patients. Total missed injuries found in these 603 patients were 115 (19.1%). Out of these missed injuries, 71 (61.7%) were paediatric missed injuries. These paediatric traumas missed injuries were 32.2% of paediatric trauma patients and 11.8% of all trauma patients. The comparison with missed injury and non-missed injury group is shown in Table -1. Table -2 is showing location, nature and number of missed injuries in our study population. Multiple factors contributed to the occurrence of missed injuries, the most frequent being an incomplete assessment of abbreviated injury score body areas (52.5%) of missed injuries. There was failure to assign significance to an apparent superficial injury overlying. A multivariate regression analysis showed that the severity of the injuries, patients' time of arrival and seniority of the attending officer had significant modifying effects on each other and on the occurrence of a missed injury (p= 0.001). Discussion Trauma remains a leading cause of death in the first four decades of life. Before the first ATLS course was field tested in 1978, there was no standard protocol for trauma patients' management. The course changed the approach to trauma patients and the classic "examine, diagnose and treat the patients" was obsolete. The new paradigm was to identify and treat all life threatening problems first, with indefinite deferment of additional diagnostic and therapeutic for non-threatening problems. With this new step and paradigm, missed injuries were a natural result. Curriculum in India however has failed to emphasize and to project to the learners the difference in the pathophysiology of adult and paediatric trauma, the missed injury in children appears more than in adult trauma patients in the same trauma center facilities.
[8]
The missed injuries in adults have led to increased morbidity and mortality in the adult population. However the observations of our present study failed to establish any significant association of paediatric missed injuries with mortality, morbidity and prolonged hospital stay. The same observations were made by various retrospective and prospective studies in literature.
[9]
Our study shows that when the junior residents (JRs) alone evaluated the adult patients, the missed injuries were higher than that of the missed injuries by the more experienced residents (SRs). But when it came to the paediatric missed injuries, both JRs and SRs missed injuries significantly, which was then diagnosed by a consultant (investigator). Although none of the missed injuries resulted in serious morbidity or mortality in these children, it does seem that the presence of a trained (in paediatric trauma) surgeon will be beneficial in the initial evaluation of paediatric trauma patients. In India, there are very few trained trauma surgeons, that too paediatric trauma surgeons are still rare; it seems that an ATLS like program with special emphasis on paediatric trauma must be included in the curriculum to train such surgeons. It should be made mandatory by the MCI to attend these courses preferably during their first year of residency. These certificates should be made mandatory before appearing for the diploma / degree final examination for both medical and surgical specialties.
The next question is, whether the higher paediatric trauma missed injuries in adult trauma centers (as per our observations) justify the need of exclusive paediatric trauma center in India or not? We have the opinion that as these injuries have failed to establish any significant association of paediatric missed injuries with mortality, morbidity and prolonged hospital stay for such children, we can draw the inference that the adult trauma centers are not finding any unpreventable deaths of paediatric trauma patients and the morbidity / complication rates in these children in adult trauma centers are comparable with that of adult trauma patients. Even the same observation was made in a retrospective study [10] conducted in the USA, in which 53113 paediatric trauma cases from 22 PTCs and 31 ATCs included in a national paediatric trauma registry were reviewed. It concluded that although PTCs had higher overall survival rates than ATCs, this difference disappeared when the analysis controls for ISS, Paediatric Trauma Score, age sex and mechanism.
Conclusion
In the adult trauma center, having a person with special paediatric trauma training, present during initial resuscitation and an extended detailed tertiary survey will probably decrease these missed injuries in paediatric trauma patients. This is an important point to observe that in our community, as we are not having any specialized paediatric trauma centers. MCI must look into the fact and evolve a curriculum with special emphasis on paediatric trauma to the young learners. Close attention must be paid to the patients involved in motor vehicle crashes and superficial abrasions must be given its due importance in these high velocity trauma.
